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A H H 0 T A IT H A 

B ctqtsg npuBOjUiTca. onMcarfPi 0 h pesyjiLT^'.Ti! flcuopat opmix 

M nO^ynpOMlIILfJICHHTIX OUMTOL p©/; >K HKp OB c. HHH MGJ(H nOCpGJtCTbOM 

ra3ooupa3iiaro aininaKa# IIoKa3aHo , mto pacKMc^eHU© Mean 
npoTGKSGT x op o iiio . Ab t op j-j yTB ep...^a jt , hto hob nil cnocou papMHH- 
pcn HHH 3K0H0MHHGCKH BHrCftCH. 






































-13- 

npcmecci! OKMCJIGHMH . M BOCfciaHOB JiekHfl /j(paBHGIIHJi/jj H JIB ■ Vj-C./ 
r.eaymHMH onepaaufiMH npw p&cIjhhmpobghmh Mean. Oth nponoccH okug: - 

BGiOT UOJIBIilOe L MHHHC IIQ KOHGHIIOG ^aMOCTEO pdtMHHpOEfaniCL MO— 

Ha uo jiluimhctb e m ojr opa^HHMp ob ohhiix 3aBoaoB npoiiocc oxncac- 
hhji noaBoprea Moa©PHM3aroui » Hrt-ronci^KauHH, b pea.vJiBxax; Moa- 
PGHI'IH B npaKTHKy npOSyBKM BQHHk mM^KOH MOM BOOSyXOBi MM 
odoraniGHHtifc ocJiopoaoM BoaayxoM.IIpottecc ;::c apaaneHHir octgmcji 

OC3 M3M6IIGHMH. H Hu (JOJIBIilHHCTBe M6flepa^MHMpOBOWHUX SO.BO.’TOB OH 

nee ome ooyniecTBJWCTcn norpy:.;eHMGM b caHHy xataicofi wean pas- 
Jiimiux nopoa aepeoa / doposa, dyii h ap*/i 

UpHMGHuI-IMG aOpGBa flJm apa&HOHHfi MG..I'M 003^301 Rfi* npOU- 
JIGM, PaCXOfl $e>BOCMU SOB0JIBHO 3HQHMTC JIBHU'1 - OKOJIO 0,10- 
0,I6 k 3 /t fcieflH, B 3QBHCHM0CTH OT KQHOCTBa aGpGBa H 3aaaHH0..' 
hhototii anoanoH mg an mm Mean &nn otmbkh c;ihtkcb h Buaep- 

oapCOB, j{epeBO HBMGTCH OHGHB HCHHLIM CMpLGM BO MHO TUX 0UJIUCX£X 
npHMGHeHHfi, M B CipGHGX C EHCOKOfi nJIOTHOCIBiO HGCG JICHMH K 
CM JIB HO pa3BMT0fi npOMIIIliJIGHHOCTBIO .OHO CTQHOBMTCtf BCG uOJIGG 

m uojigc aecpM hhthum.H uico h e a, npHMGHeHHe aepena ps apasiiGHMH 
mg an hgokohommhho m xpedyex urxeJioro oM3MHGCKoro xpyaa. 

HOBIIG MGTOaH 4P Q3HGHM.il 


IIOMCKM HOBHX MGTOaOB pu(;’MHMp 0 B Q HHfl MeftH OTpaMGHH B 
TGXHMHGCKOn MiepuTypG M B 3QHEJI6HHHX HaxeHTaX. 

CpcaM apyrnx wcxoaoB npcanaraeicji BayaaiB nap b 
BG irny pacnaaB^GHHOfi Mean npn pe3K0 BOcciaHOBMieJiBHoii aiMOcyopc- 
3 HGHM /l/ X// . D HGKOTOpiTX CayHaXX E BQlIHy, ^HflKOli MGaM BayBaiDT 

x/ Cm. ciimcok Mxepaxypti b kohitg cxaiBM. 





















tjimcjimg 


hc c Jia, h cc? t h k t ho 3 a e o : b c ji e uy e t nptf i-m t l b o 
B IIMMOllMG 3arp^3H6HHe Me^H cep on M npO^yKTGHH ropeHIIil ,143-30 
Hero oicoHHaieMoG pay m h k p o b a mg HeouxomMO npoeoMTL o npn- 
liGHGiixici; Aepera. 

£, enp/.BOHHHKe. r MO JIM Hu /?/ OIlH&uHH OIlLITI! ypQBHGHKJ. MO.pi 

c• noiioudno racooupaanux yrJier.otfopoi-OB m npKponporo reioa. a 
Tcik:::g cmg ceil okhch yrjie'pojta, yrJioKHCJtoro rasa m ap.. CP-naico 
nojiy ho iiiiiie pcoyjiLTuTH uhjih i>,aJio yy,0EJie tij opuTo jibiihg. 

".BpGHTJIM 14 lilclIC /o/ OnMCaJIM JlGUOpOTOpHHe OIB’TH, IipOBCjlGH- 
hj-io b TMrJie c npi'iiiGHeiiMGM b KanecTne boc claHasJiHBaiariHX moon: 
Oi.ci '1 cm yr;iepo m ,b o nop 03 a, kx- chock, a laicae uyTuiia ,npnpo,;noro 
noonuiu h KOHBepoiipOBi.HHoro npupo^HOFO ra3a. 

Ho COOOnGHMIO aJIGilHa/p/ M XBTTJia /')/ B aMepMKQHCKOH Bu- 

tchto 2v)8 f )397, bh 0 , 0.1111011 KyaejiJiy h up. , oiraeaH mgtoh ypasiieHM 
lviG.pM c no; oaLD icoHBGpci/ipo .amioro npuponnoro rasa, ycnemiio 
npvraeHj.eaMr na lie £epacI)MHMp obo hhom saBOfle veJinc floji:: /CM/, 

Aim.H aHiiLii; noo pe c c 


npoBeye-HHoe gbtopc.mm ju.hhoX ctotbm hccjig pOBaHHe HidGJio 
Hgjib.j nojiynniB mg;*b, Bncoicoii mctotu pjih otjihbkm cjimtkob ugs 
npHnecM raooB,c copepHaHHeM KMCJiopoaa hg n p e b i tmi;.- rom n ivi 0,0 5 ^. 
HpOH 3 :OOJ'CTBO OHOHHO.': IviepK ,nQfl 3 epraGBiOii 30TGM• GJIGKTpO JIKTMHOC- 
KOI-iy puOHBHp OB a. HMD , flB JHieTCH dOJlGC npOCTI-IM ifGJI 0 I-i,nO 3 T 0 My 
onncHBaeMHii 3£eci> hobmR mgio^ pad mump o bohhh Me#H ivio.::eT omtl 
ycnoiiiHO npMLiGiieii Taicee h pjih noJiyneHna aHOflHoil Mean. C cko- 
IIOMMHlVCKOi; M TGXHMHG CKOL TOHGK 3 pGHMM jfJIfl ^p 03 HGHMM HO^O npI 4 - 


MCiiMTL ra3,ouMuj],ayiiiMii bhcokom b o c c t a h o v. m t g ji b ii o h cnocodiiocTiio ii 
yoGTynir' ho jiiouoh pxupMimp ob o hh om uaBOjfO. Fa 3 hg ;,ojd:gh coyop- 
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,::r.TL tqkhx npuMeceC . kck cepa mm spyrne npo#yKTN ropoHHfi, 

KOTOpHG iiOryT CHM3MTB KQHeCTBO Ja6flH.KpOKe T0T0, OH JfO.^XeH 
ultTB A e III G B LIlvI. Ka nM T G JIL Htl 0 3uTpaTM HQ BHe j;P GHMG HOB Oil' TGXHOJIO- 
rjHK HG JfOJIXHH UFTB B IT GOKMi\jM• 

Ha ocholg no^podnoro ai-K ;:h 3a okc riep mhohtoh, np ob e 4 e iihhx 

C pa3MHHI.'Mi: BOCCTuHOBMTGJI liK,M pG3yJIBTaTOB Om.ITOB OJIJIO pOMD- 
ho c yaeTOK oKOHOuHnecKMX k t gxho jio ran gckhx #uktopob. r:poM3- 
H 04 MTB PuC;H'IHMpOBQHMG k6I»H C nOliOIJIBD QMKHaHHOrO BG3G /()/. 

Xmhhh e ckm e peax pxm 

IIpn -oonprii:oc hob e hum c xm.uk oil aifawaK paHJiaraeTca hg 

B0j!,0p04 M Q30T . Cl-I JIBH 06 BOCCIGH03MTG JIBIIOG .flGii'CTBMe OICaSUBaGT 
BO.HOpOHjCEOdOXHKM ISO &30T MHepTHLIli no OTHOlflCHMIO K LieflH, 
cnocouciByeT ii epe m e himb a hmio BaHHiipno mht e h c hCm ipipyc t npopcoc 
x ■ o c c t a h o b ji e km si , a tckxg yxaJieHne HGH3pacxoA03£.HHoro roxopofta 
m 4pyrnx MHorjra npn cy t c tb y iqhimx b Hie pm rasoB, * 

CorjiaCHO ypc.BHeHMK) 2NH^ = n 2 + 3H 2 , m 3 I Kr 

aiiXMana oupa3yeTcn 0,025 Kr a30Ta m 0,17.5 Kr aKTiiunoro B 040 - 
pofta; oto cootbgt ci'ByoT noJiynGHMK) M3 2 ji aiviMMaHiioro re.3a 
2 ji aooTa h 3 ji Bojfopofla. 

Ii 0 C CTuHOB JIG HMG KUCJIOpOfla, COSepsaierOCfl B BMH.G ' UpO , 

npoMCxopHT no cyMMapHoi/iy ypaBHeimio: 

3Cu 2 0 + 2NH 3 = 6 Cu + N 2 + 3H 2 0 

BoccTanOBMTGjiLnoe neficTBMe aTOMapnoro b mohght bh^gjighiib 

b 04 op 04 a M3 aMMMaKa .ropa3flo CMJiBHGo. 4 GHCTBMH noJieKyJiapiioro 

L 04 opo, 4 a. 

TeopeTMHecKMii pacxofl aiiMnaiea flJia bocctqhob jighmh I icr 
KMCJiopo.Ka, CBHsanHoro c mg^bio ,cocTciBJiaeT no pgqkuhk 0,7Iicr. 
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\ 

i'aKHM oo,pe.30M unn b o cc tgHob aghmjt 0,1;,; KECAopoAa r, I t mgah, 
TeopexH^ecKUR pgcxoa aiiMEaica tiyAex papen 0,7 icr. 


^Iauopaxoprme omiTBi h .iiOAeAnpOBaHMe 



JTjrr; npoBspKH BccoTaHaBJiMtiaiomero aeaCTBHa aumemHovo rasa 
hq OxCi'icJiermyio i.;gab omjim npoBeAenn AadopaTopHtie onuiH h mciuitg- 
HHji na moagahx JlauopaTopHHe ohhtli npoBOAHAHCt b thtjuix . ei/iico- 
ctlio 100 m 300 Kf Me ah , a ncnuTaHUfi na MOAeAflx - b KOEiax eii- 
KOCTLK) 3 TWC.Kr liGAH H B (JapauaHHOH pacJ'HHHpOBOMHOIi neHE . 

/ pmc, I h '?-/ eiviKocTBio 2*300 Kr m e am .AMMMa HHHii ra3 BAyBaACA 
II3 UGAA0H0B B KHflKyiQ j nOKpUiyiO ApOBfiCHLIM y r JI eivi ,uepe3 con AO, 

jjco OmiTH HOKaBaAMjHTC C rEAKOfi- IviG AH npOHCXOAK* /ducrpo.e 
pa3Ao:.:eiine aiiKHaica k hhtghchbhog b o c c X an 5 b ag iih g boaopqaom 
coAepaaiuercCH b Me ah KH0A0p0Aa*3 to ::ce BpeMii ohao y ctghog agho , 
HTO CBCdOAHHfi a 3 0 T BLIXOCHAGX M3 MG AH KHCAOpOA H APYTHG raOH 

h d croAapn oiowy r, paOHHMporn hhoA mg ah hg o u napy j:ch b a o t c h 
npMjviocH ra30B, 

PeaKUHfi aiaMHaica c kuabio npoTGKaeT omghl uypHO.MsdHTOK 
joyopGAa cropaeT naA BaHHOii gmakoh mgah h OAHOBpeMGHHO 
npOHCXOAHT HIITGHCHBHOe nOpeMCHIMBaHMG BGHKH.C nOMOHILIO aMMHQKa 
b npoiiecce omhtob y.AaAocb chk3mtb coAep-::aHMe kmcaopoag b mgam 
Ao 0.02 ; c . PacxoA aiviMHaKa koagogach b tgopgtmhgckmx. npeAOAax, 
a HiiorAa uha Aa::;e hhsxg, b pesyA&TaTe BOCCTanaBAMBaiainoro agh- 
ciBiiu, Apececiioro yrAfi. CpeAHMe pc3yA&xaTii omiTor; npHBGAorm 

B TQd a. I, 


i 
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/ \jc . /czr 3 cj t_/ A' o/ rr~/o^ 

/. £ o/y/^c jAy^/ r* cyA7A7t/c/A*OA/ 

£ /^yOycfeo/^oSo^ 

3. Z/ro./?i> vtymA/t/ A~77£y/7ty// 
Oiy/oty/Ti)A#of^ rryf&t-fe£c» . 
ft. /Vo^o/yeny). 

6- A>0'/7QfA/. 

< 9 . £?ort_rra. 
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OlIHTH C KOBIUOM, GMKOCTBIO 300 KT . 


Oil BIT 

Up 0 H 0 JIJJCH T G JIB- 

% IiHCJIOpOfla B MG JIM 

Pacxofl nh,j, kb/30 


110 C T B np.QAy»Ki4, 
Mils* 

M C X 0 HIT il KOH0MHH il 

O 7 

uesii 

I 

8 

0,54 

0,03 

0,8 

2 

12 

\ 

0,41 

0,02 

0.,9 

3 

10 

0,26 

0,02 

1,2 


Run upeonoJiei&m hgkotopbix HenociaTKOB ohlitob, ccfisaHHUx 
c npimeHGHHGM naJiHx KOBDieR, HanpHMep dbiciporo oxJia;.:,neHHfl ivieiajuia., 
u lijim npoBefleHii nonojmMxejiBHBie oiibitbi,b KOBiiiax gmkoctbio 3 Tiic.icr 
h b mo^gjim oapauaHHOh pacpMHMp ob o mh oil Mean ^gmkoctbio 2370 icr 
MGiHH C BHyTpGHHHM flMaMGTpOM900MM H HJIMHOH I8$0 MM, B KaMGCTBG 
MCXOfl-HOrO CLIPBH xnpMBiGHXIJIM OOBIMHtie OTXO£H OT pa$HHHpOBaHHJI 
LiejiM. 

Cpe^HMG pe3yjIBiaTH B OCCTaHOC JIGHHB npMBGSGHLI B-. TadJI.?. 

Tad jim na tf2 

/* 

/ 

PeayjiBTaTH . occtghobjighmb b uapauaHuofi paC'Mimpo- 

BOMHOli lie MM. 


OnuT IlpofloJiriHie ji'bhoctb Buy- % KMCJiopo^a Hcxog- Pacxoa 

r BGHHfl NH3,MHH - H u ii /0 Jffl, Kr 

Mcxon- Kohgm- n * 

HHfl HHK 


55 


0,4 

0,03 

0,002 

O l2 

u , O 

50 


0,303 

0,037 

0,002 

7,2 


2 
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Oumi'i- pacxofl GMiiMaica Ha pa$H hf p o d a hmg 4,6 t m e hm coc- 
i'; ii ji 1 6, 3 kt npM noHmeiiMK coacpsarmn itMCJiopoaa b cpeflHeM Ha 
Dto cooTDGTCTByeT pacxoay axiMnaKa 3,62 kt/t m e jth» 

Ha ocHOB.e dtfx iiojry«a?oscKny: KcnrTaHMH m pesyjiBiaTOB • 
Hpe^j-i.uyiiiVix a<:.uop?itoph!,ix oiuitod cpeflHHi. paoxoa uMKaaKa aJin 
npaiCTHHecicHX ijeJien onpeaejmeTCfl b I kt NH- hc I 1 jieaH 
npK cimaeHHii coflepaaHHa KHCJiopoaa Ha 0,12;. Oiihth noicasaJiM, 

HTO (vHSHHOCKOe fleiiCTBHe HHepTHOrO asoia, b(Vgktmeho bhtgohhfj- 
mero H3 bghhii neTajuia r.oaoppa h spyrne coaeprtamiiec# b Mean raon, 
y cxpaiiHGT rjiaijnoe om-icanne, hto BaynaHne ai&iHaKa r aiiancy*) 

iiGF.B i;iO...V;T BHSBaTb y BG JIMH G HH6 COflep^aHHJI b hg 2 BO^OpOJ'a. 

# 

npaKTHKa HpOflyBKM BiCAH. 


Ha cjiejryiomen CTaarin onucnBaeiirix obutob MCCJiejjOBaJiHCB 
KoiiCTpyKHH.;; coruia h weio^H b ay b a hh n aianiaKa b neat. 0 .Honpe- 
Meniio HoynaJiHCB GJieayamne OaicTOpLi:cnocou BBeaeinw coiuia b 
ncHb,wQHi4nyjiHpoi-' iihg coruiOK,ero noBG^GHHe e neni-i r, otiioighhh 

lllJiaKQ 14 FOIL JU K I , B 03 iiGKH 0 CTB 3 aKynopiCH OTBGpCTHil COIMU ae.'i.BIO, 
cnocou ohhcikh conjia h npriHMHti otkjiohghhh ot onTMiviaJiBHux 
t cxiioJiorHHGCKMx ycjfOBMlt npoTercaiomero b nenn npontecca. 

H t tm npoaoaseHH Taicuc m c c ji 6 a o b f. h ri a pacxofla aiviMimKa m 

»■ 

CKOpOCTM B 0 C CT a HO B JI G HHH npM FOpMaJIBHHHX pauOHMX yCJIOEMHX, 

UpoB e.neHHHe oiilith noaTBepamm np can ay nine pG3yaBTGTii , 
•noicasGJiK BHaHiiT ejiBHHG npennyme cteq npoijecca pa CKI'IC JIG HHH wean 


Hi 
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amsimKOM h bo3mo;;hoctb oniMMaJi&Horo npimeHeHHfl sxoro 

m G T0 AO B 3aBO£CKMX yCAOBHHX. 

3 a k ji m e h h e 

Bo3ho:ihoctb saueHH ciaporo Meroaa j$a.3HeHH£ ; a o-,K 
aepeBOM nccJieAOBanacB mh orman aBiopaivin, BCMfly ipyflHOOTefi, 
CBH3a.HHHX C paCXOflOM ApeBGCHHH M HGOUXOftHMOCT BD 3GXpalH XJIICe- 
Jioro EiicoKOon^a^HBaeLoro #H3MHecKoro Tpyaa. Texiraxa ice npn- 
HeHoiiMB rasa oneiiB npociaa, npn otom ivie.iofle p a$H Hiip o b a hub 
ciiHicaiOTca pacxoflH na sapaooxHya nJiaTy h ‘nosxoiviy oh HBXneTC.fi 
u G CLivia nop CnGKTHB HHIi. 

hiummintt ra3 cKa3a;icn i-iaHuoJiee aoQjynHuw, aeiieauM h 
op eKTiiBiiiiii ra30M pn sanenii nepena npn npa3HeHHH Mean. 
ItpOBeHCHHUe OniTTH n ^%vir 'GKTHBHOCTB A6J1CIBMH E HM3KKB 
pacxofl aidiviHaMHoro rasa npn bocciuHob JieHKii l.ie^Pi c npoijecce ee 
paOMHHpoaaimn. KounoiieHiH pa3«oiaiBierpcfl aMMuaKG- B’oflopos h 
a3oT- 3 C;tpe ktm b hi i Kaicfliifi cou no ceue, H03aBHCMiio ,n,pyr OT apyra. 
Bo^opofl pacKHCJiHGi, a3oi cnocoucTByeT nepeiviemHBaHHio DaHHH 
Meiajijia n oAHOBpeiweHHO BBixecHnex noie^aiejiBHue ra3ti.AMrKaHHiin 
ras ho ocTaBJmei b Me am ocxaxicoB m npuMecafi ,BpeAHO bjimhiojihix 
hq ee KQHecTBO*rio3T0My 9 T 0 T ra3 npuro^eH jpa pa$KHuposa hhh 

% 

K0flM,.npeSHG3HaHeHH0fi flM OXJIMBKM QHOJF.OB, CJIHTKOB H BafiepOupCOB. 
Mmammfi ra3 nosBOWiex coKpaiHTt npoflonrcHTejiBHOCiB onepa- 
UilK flpa3H0HHH # 

B okohomhhgckom oTHOieHHH saHHHfl nexofl ocJecnoHHBaeT 

4 

CHHICOHHe CeueCTOHlvlOCTH Me AH no CpaBHeHHD C 3pa'SHQHH«M AepeBOIvi, 
KpoMG Toro, oh ocBooocpaex aaipanHsaeMfle n,©i apqbhohhh neper. o 



































AJin Apyrwx’ dojiee neJiecoo()pa3HHX aeJieMo 

i-HflKHfi aMIviMc'K MOL' HO JieTKO flOCiaDMTB HQ pod5Xiir:P OB.OXHLin 


3QB0 b HjHCTepHGX. Ha 3 aB 0 fl 8 HeOUXOflHMO HMOTL XpaHM JIMEIG 

if Jin LHSicoro aMiii-iaica , ooopyaoeaHHe hjih ero ra3M('iiKan;m'i k pac- 
np ohojipitoJ iLi-iyio cucTGMy* YTOHica aMMHaKa Jienco ouHapyLHsaeicfi 


no .ero. pG3K0i;y sanaxy.STO 112 . 4 e 0 t do jib woo 3Hanei-rae c tohici-i 
apoHHa TQXHHEH ue3onacHOCTH. 


npHMeHaHH-e-.pea.aKiDdii--a^pMiCiiHCKoro scypHaJia. Otot 
HexocJiOBam-cHri neTOfl H3necTeH Taiese w b CIA, Ho coodmeiiHio 
oanoro cnepMaJiiicTa 3GEc;o;cK]/ie oithtli nopjBepflHJiH ero npwrojjHocTB 

flJUI BOCCTQITOB JIGHHfl Me#H,HO nOKa3GJIM eTO HO 9K0H0MHHH0CT h no 

cpaBiieiiMio c Apa3HeHH.eM aepeBOM.jipyrofi cneiriiaJiwcT yKa3HBaeT, 
hto npMiviGHeHMG anHiiawHoro na3a, jarce npw ero IOO';o —now 


DMpeKTIIBHOCTH, H03K0HOMMWHO IIO CpaBHOHIIIO C KOHBGpCMpOBaHHIIM 
npHpojj.HHM ra30M n flane c £pa3HeHHeM jt epee oh. 

nepoueJia IIDiocdepr M.A, 

P.e r 'f,a«:TMpoBaJi Hew Mai M.II, 









5 Si tSh 








I. 


o 

On 


I>0Jii4>.Mei’0ft pacKHcJieiiMa HeftE.Ite.TeHT . PF 92.357'’ 
CnpaD 0 HIIHK PMG ftliHcl, ilc ft£ /l 
i>PuHTJIH M H[&K,PaCKHOJieHI/ie HepKOBOfi MCftH C 110310 III BIO 
r; o cc tqhqbjihe aiomero rasa « I/Ioc Jie ftosaT g:il ckeF ot^oT Fopii 


oro 


uiopo Ci.iA P 6113,1962 / Bureau of Iiines n.J./ 
4.Kaeli‘H.BoccTaHOBjreHHe KHCJiopoftocoftepsameE yeftti rupoto. 

Journal of L.etals, 1961, v. 13>N 8,p. 545-47. 


o.2nTT;i.3ai:GHa ftpa3HeKH« weftM ftpyruM npoueccon hq aiarcfle 
OeJinc JlOft::, Engineering Jin. J. 1951, T. 162, P 7, CTp.82, 


O.MGTCft JJ OCCTuHOB JIGHHJ IviGftH QHHMQKOM OanaTGHTOBuH E 

1 1 ox o c ji o a aKH m / naTGHT P 11,91405,1959/. 


Saicaa 193 
Tiipa::; 95 

fjoiia 44 non 















































